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PART I. 



I. Geography is timt science which 
deHcrilies ihr Ertrth. 

1'hc tfrm Geography is derived from 
UiG Greek ge^ Hie earth and grapho^ to 
describe. 

S. Simple Giograpliy treaU of the 
Earth under Six Grind Divisions of 
landj viz* Kurope^ Asia, Africa, Nnrih 
America* South America, aird N«nv 
Holland ; anci Five Grand DivUions i»f 
water, as fidlou- — 

3. The Ailantic Ocean / this Ocean 
divider Europe and Africa, from Araer- 
ica, and derives its name from the Atlas 
Mountains in Afiica. 

The Pacijic Ocean; this Ocean lies 
betvi^een Asia and America^ and derives 
its name from iU pacific^ or peaceful 
Waters. 

The Indian Ocean ; this Ocean lie^ 



south of Asia, and derives its name from 
the river Indus. 

The ArctiCy and Antarctic Oceana 
are properly vast unexplored fields of 
ice, and derive their names from two 
circles. 

4. A Continent, (so called from the 
Latin continens, i. e. containing, con- 
tinuing,) is a vast extent of land contain- 
ing many countries not separated by 
Avater ; as the Western Continent. 
There are three Continents, the Eastern^ 
Western, and Southern. 

SMALLER NATURAL DIVISIONS OF LAND. 

0. An Island rfrom the Lat. an, and 
sola i. e. in the oea) is a tract of land 
surrounded by water ; as Iceland. 

6. A Peninsula, (from the Lat. pene 
almost, and insula an island) is a por- 
tion of land almost surrounded by wa- 
ter ; as Nova Scotia. 

7- An Isthmus (from the Gr. eiseimi 
to enter) is the entrance to a peninsula, 
or the neck of land which joins a penin- 
sula to a larger portion of land ; as Da- 
rien Isthmus. 

8. A Promontory (from the Lat. pro- 



fnontorium a nioimtain projecting into 
the Sea) b a pttilum of lund extending 
into the Sea witUout aQ istbmu§ ; as 
£aBt Florida, 

9_ ^ Cape (from the Lat, caput the 
head) is a head laud, or extreme point 
of a promontory; as Cape Florida. 

10. A Shore or Coast is the land 
which borders on the water, 

11. A F^d/ca?ta is a horning moil n tain 
which emits smoke, and Same ; a^ Etna. 

Volcano is derived from F^ukan^ the fabled bjack^ 
eiQith of Jupiter, who was siLid to reside in Etna^ and 
there forge Ihund^rljoJts for that deitj* 

SMALLER NATURAL DlVi&lOiVS OF WATER. 

i2 d SeUf or Lake is a portioa of 
Water nearly enclosed by land; as the 
Black Sea, Lake Michigan. 

13p tS Bapn or Oalf is a portion of 
wat(^r extencliiig into the land ; as the 
Bay of Fundy^ the Gulf of California. 

14, tS Harbour J or Haven is a small 
hay or portion of water where nliipfi may 
ride at anclior; as Boston Harbour, 

15. *3 Strait {i, e. narroiv) is a nar- 
row passage of water nniting two larger 
portions ; as the Strait, or Straits of 
Gibraltar* 

1* 
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FortU ^^^'K'^ the Frith of 

a.?am.t and ra^^e, to TsbTiV, if'" 
curfPiit of wat-rftiiu "**"'i " a large 

20, *3 Vortex. OP WhiTln^^i • 
The .%/ar diviaions of th^ l?-^i.» 



S3* The Torrid Zone (from thel-aL 
to7*r€0 to mast) is that portion af tUe 
earth over every part of which the Sun 
is wrtical twice in a year. 

The ancients who penetrated the Torrid Zone iti 
Arabia and Africa, and there found vhst deserts of 
sand, BUpposed the heat in this Zone wiis so intense 
as to destroy animal lifie^ and e^^en vegeikilion ; hence 
they ga?e it the st^ificant name of " raajfing Zone.^^ 
Th€ Torrid Zooe u bounded by tht Lirdea called 
tropics. 

The sun h vtrtieal to a place when directlj over tljc 
heads of its irihEibitant&. 

31 T\m JTorth temperate Zone is 
bounded on the north hy the*, Arctic cir- 
cle, and on the south hy the tropic of 
Cancer. 

25. The Boiitk temperate Zone is 
bounded on the north hy the tropic of 
Capricorn J and on the sonth hy the Ant- 
arctic circle. 

The temperate Zones are two belts or portions o^e 
earth to which the Sun i* never vertical, and the itilib' 
ants of whiiih never see the sun more than 24 hours 
withoiit setting. These Zones are called ietnperate^ 
because their climate is neither so A«j| aa the torrid, nor 
80 cold as the frige d Zone^. 

26, The .Vorth Fiigtd Zone (from 
the h^t frigidus frozen) is bounded by 
the Arctic circle. 

S7. The South Frigid Zone U hound- 
ed by the Antarctic circle. 




These Zones are not properly tdu^ bat radiei 
portion ? of the eaflb^? siirfiice where the itihabitci 
the 3uD moft than 24 hours logetfa^r some part 

S8. A 6?/o56 is a ruuDd body \^ 
surface is every where equally re 
from its centre. 

A Terrestrial Globe (from the 
ierrestriif earthly,) is a just reprps 
tioti of the Earth's surface, showir 
countries, seas^ &c. in their relative 
and position. 

2Q. A Map in a picture of the if 
or ft part of the Eartli^is surface ; al 
more, or less compressed towarc 
middle^ because no flat surface cm 
cnrately represent a convex, or glo 
surface. 

30, Afi Hemisphere (from hemi 
and sphere a gb*l>e) is half of a § 
or the picture of half a globe. 

The IHameter of a globe, or a \ 
(from the Gr. dia through, and m 
to measure) is a line pa^sin^ fron 
side to the other, directly throug 
centre. 

The Radius of a circle is its set 
ameter i. e, half its diameter, 

31* The diameter of the globe i 
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l>\iefl ^ly its circumference will show iiis 
superficial content Tlie surface, or 
area of a globe multiplied by one sixth 
of its diameter will show its solid con- 
tent- 

32. The .ixh of the Earth (from the 
Gr. axo to turu) is a su|»[)osed spindle 
on which it seems to turu daily. 

The ends of tliis Axis are called the 
poles ^ from the Or. poleo to whirL 

The ,N*orth end alway?5 points toward 
the north polar Star, 

Tiie South end is called the South 
pole^ and points toward the South polar 
Star, 

Greo*;faphers are represented as ever 
looking toward the North polar Star, 
hence the top of every mrtp is fiorth, 

33 When the Sun is vertical exacHy 
between the north and south poles^ us 
he shines around the circumference of 
the Earth in '^ Iiours he is supposed 
to mark a rirclc directly under him. 

This circle is called the equator (from 
equal) hecause it i§ equally distant from 
the pnleej* and the plane of it would di- 
vide the earth into equal parts, i* e- into 
Northern and Southern Ucmispheres, 
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Bh When the Sun is verUcal ai 
fiquiilor^ Uic days aiit) a!|;)its are f 
all over the enrll) ; liPEce this ciiclo \\ 
relVriTtl to tht; lieavens is calleil 
equinoctial line^ from the LaU f«^^ 
cfjyal and Jioar ni£;ht 

People who live on the equator I 
their days, and ni|i;Iils of equalleti 
or each i2 hours in lengUi all I he yi 
because in all parts of the enrth^s < 
the equator will he diviiled iuto ei 
parts by the hori?^an 

To all [ilacps north and sooth of 
equator, the dayw and ni|;hts are of e* 
lefigHi but twice in tt»e year, viz, on 
Slsst of March and S3d of Septembe 

S5, Climates are iuciuded hetv 
two Buch pitvalh*l'3 of latirude that 
longest day in the parallel most rei 
from the equator shall be half ao I 
longer than in the other. 

Climate 18 from the Gr* clima a 
dioalion, hecaoi^e in numheriiig the 
mates they decline from the equ 
toward the pole. 

The longest day a* London is al 
16^ hours. From i\m take 12 he 
aud y half honr^ will he left; hi 
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London is in the 9tli climate from Uic 
equatot. 

Between the equator and the pole are 
30 clilaates ; but in the frigid zone cli- 
mates are measured by the increase of a 
Month. 

36. When the 8un is as far north of 
the equator as he ever shines verticaltyt 
he is supposed to mark a circle around 
the earth, which is called the tropic of 
Cancer, from the Gr. ttepo to turn, be- 
cause he then seems to turn and move 
toward i^e equator. 

37. The tropic of Capricorn is a cir- 
cle south of the equator corresponding 
to that <yf Cancer north. • 

88. The Arctic CfreU from the Gr. 
arctos the bear, a northern constellation) 
is described around the north pole at the 
distance of iB3| degrees, and bounds 
that portion of the earth where the sun 
shines more than S4f hours without se[- 
ting, or the North Frigid Zone. 

89. The Antarctic cirde (from the 
Or. anti opposite, s^nd arctos the bear) is 
described around the south pole at the 
distance of M| degrees, and bounds tho 
South Frigid Zone. 
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- 40. A great circle is i^e, the* plane 
of which would divide the earth into 
equal parte. 

The Equat&r is a great circle pasaiug 
around the earth irom east to west 
equally distant from the p<ile8. . 

41. The Tr&pic of Cancer (or the 
Grab) is a smaller circle dra^wn parallel 
with the equator 23^ 38' north of it^ and 
bounds the torrid zone on the north* 

4S. The Tronic of Caprie^m (or the 
Goat) is a smaller circk drawn parallel 
with the equator S3^ S8' sooth of it and 
Ibounds the torrid zone on the south. 

48. A Meridian (from^the Lat. men- 
diesy middle of the day) is a great circle 
passing dtrecHy from pole to pole around 
the earthy and crossing all the parallels 
of latitude at right an^es. 

When the Sim is verfiotJ ut a flrari^ii) it is then 
noon, or middle of the day to all people on that meri- 
I dian who can then see the sun ; hence people who live 

i on the same meridian have the same hour of the clock 

r at the same tiaia. 

1 44. fdnee of longitude are properly 

: half meridians^ or semi-circles extend- 

ing from the north pole to the south; 

and cutting the equator at right angles. 

, Ereiy place on the earth U sttppdwd to have a line 
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tfiln^Umi* pttiifegf through it ndiieb is dbown whea 

that place is brought to the brasen meridian. 

45. That meridian which passes over 
the equator at tlie points where the plane 
of the ecliptic intersects it, is called the 
equinocticU Colurey from the Gr. kolos 
cut, or notched, because notches were 
cut in the ancient Armillary sphere tu 
suppoirt it ^ 

46. That meridian which passes over 
the tropics in the points where^the eclip- 
tic touches them, is called the Solstitial 
ColurBf from the Lat. sol the sun, and afo 
to standi because when in these points, the 
sun staiiisn or appears stationary witli- 
out proceeding farther from the equator* 

4ff. The Ecliptic is a great circle sop- 
posed to be draws on the heavens under 
certiun stars. 

It k jtbe path through ^iiMoh the sun 
appears to move in one year, or the real 
orbit of the earth. 

It is called ecliptic from the Gr. 
eeleipa^ to he deficient or eclipsed^ be- 
cause no eclipse of the sun or moon can 
happen except when oa or near the 
plane of this eirele. 

48* The real Horizon (from the 6r. 
S 
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kMizo to boand) is a greaf circle wkicti 
bounds our sight of one half of the star- 
ry sphere, and the plane of which irould 
divide the earth into upper and Icvwer 
hemispheres. 

On this we mark the rising, and set- 
ting of the sun, stars, and planets. 

The wooden horixon of a temfstrial 

Globe rectified for any place, represents 

the real horizon of that place. 

I The apparent^ or sensible horizon 

I bounds our prospect on the land or water. 

•d If a man six feet tall stand 6n a large plain or the 

mrface of the water he may see an esteot of tbovtitfaree 
mHes from him ; hence the whole circumference of las 

\ i\ apparent horizon would be'less than twenty miles. 

y ' t It is obvioils that otlr apparent horiion oliaDgea «s 

often, and as fast as we move from a place. 

49* Longitude is a dislaaee from a 
meridian either east, or west^ reckmied 
in degrees dn the eqnaitw or on a paral- 
lel of latitude. 

No place can be in m#re than ISO de- 
grees of longitude from anothmr place ; 
because this is halfiihe drcantferenoeof 

ij the globe. 

il Lon^tude is from the lAt hngituio 

length, because the maps of the anetents 
extended farthw from east to west^ Umn 
from north to south. 
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60. Latitude (from the Lat. latHudQ 
breadth) is a distance from the equator 
toward the pole^ either north or soath. 
reokoned in degrees^ and cannot exceed 
ninety. 

6±. The ancients divided the circam- 
ference of every circle whether large o? 
small into 360 equal parts called ie* 
gree$ ; hence a degree of latitude is the 
360tb part of the earth's circumference^ 
or of a great circle on the earth* 

A degree of a great circle in the heav- 
ens is a space about twice as long as the 
apparent diameter of the sun^ or moon. 

SS. The plane of a circle is its ex- 
teoty or area without reference to thick- 
ness. 

The earth cut by the plane of a great 
circle, wonldbe divided into equal parts ; 
if cot by the plane of a smaller circle^ 
» into uneqtial parts. 

08. The Cariinal poinU (from the 
liat cwtdo a hinge) are the four points 
East, West, North, and South. The 
^ ancients had but four points, and the 
wiiod was said to blow from that point 
to which it was nearest. 

The cardinal points oflhe Ecliptic ar^ 
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the first degree^ or point in tbe signs^ 
Aries, Cancer, Libra, and Gapricoro. 

Places on the equator have no lati- 
tude. The poles have no longitude; 
because at them all the meridians meet. 

54. All places on the earth are south 
from the north pole, and north from the 
south pole. 

Every part of the earth has the sun^s light half of 
the year. 

On the 20th of March and the 23d of September the 
snn rises in the Eeut point and sets in the fre#l point 
to all the inhabitants of the earth. 

B5» Tbe Mtituie of the sun, or a 
heavenly body (from the Lat. altitudo 
height) ii9 its apparent height above the 
horizon, reckoned in degrees, or meas- 
ured by a quadrant. 

56. Declination (from the Lat. decli- 
natiof a digression) is the vertical dis- 
tance of the sun, or a heavenly body ei- 
ther north or south of the equator^ 
reckoned in degrees. The declination of 
the sun is never more than 2B^ S8' ; of 
a star never over 90 degrees. 

57. The Zenith is that point in tbe 
heavens directly over our heads, and 
90 degrees from the horizon. 

The north polar star is always in the 
zenith of the north pole. 
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08. The JSTadir is the point in tlic 
heavens opposite the zenith^ or directly 
under our fe6t. 

Oar nadir is the zenith of our antip- 
odes. 

The axis of the earth extended to the heavenfi repre- 
sents the axis of a celestial globe, the extremities of 
which are the poles of the heavens, about which the 
heavenly bodies appear to revolve. 

59. The ^ntoeci of a place (from the 
Gr. anti opposite^ and oikeo to dwell) 
are those people who dwell under the 
same meridian, on opposite sides of the 
equator, and equally distant from it 

They have noon at the same time, 
but opposite seasons of the year ; and 
the length of the day to the one, corres- 
ponds with the length of the night to the 
other, 

people on the equator have no An- 
toeci. The Egyptians are Antoeci to 
the JSTataUse of South Africa. 

60. The Feroeci of a place (from the 
Gr. peri about, and oijceo to dwell) are 
those people who live on the same paral- 
lel of latitude but in opposite longitudes, 
or 180 degrees of longitude asunder. 

They have the same seasons, but 
2* 
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when it is noon with one^ it is midnight 
with the other. 

The inhabitants on th& Fox Islands 
are Peroeci to the people of I^ndon. 

61. Jlmphiscii (from the Gr. amphis 
both, and skia a shadow, or two shad- 
ows) is a name given to the inhabitants 
of tlie torrid zone ; because at one time 
of the year their shadows fall toward 
the sodth^ and at anoti>er^ toward the 
north. 

68. These are also called As^i from 
the Gr. a without, and slcm a shadow^ 
because the sun bein§; twice in the year 
in their zenith their bodies at those 
times cast no shadow. 

When the sun's altitude is 45 degrees above, the ho- 
rizon the shadow of any perpendicular object is jost 
equal to its height. « 

63. The inhabitants of the frigid 
zones are called Periscii, because their 
shadows move around them ; or their 
shadows during a rotation of the earth 
on its axis, are directed toward every 
point of the compass. 

64. Antipodes (from the Gr. anti op- 
posite, and podes feetj are those people 
who live on opposite sides of the earthy 
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so that a divect line from one to the oth- 
er, would pass through the centre of the 
earth. 

When it is noon to one, it is midnight 
to the other. They walk feet to feet, 
and have 180 degrees difference of lon- 
gitude. 

If situated in opposite latitudes their 
seasons of the year, length of days and 
nights, &c. are contrary. 

The inhabitants of Sumatra Isle are 
Antipodies to those who live near Quito 
in South America. 

65. The position of the Globe or 
Sphere to the inhabitants on the equator 
is said to be right ; because all the par- 
allels of latitude cut their horizon at 
right angles, and their horizon divides 
the equator into equal parts making 
equal day and night all the year. 

66. If there were inhabitants at the 
poles they would have what is called a 

* Parallel Sphere ; to them all the par^ 
allels of latitude would be parallel to the 
horizon, and the sun would appear 
above their horizon half of the year. 

67. Those who live between the equa^ 
tor and poles, have what is termed an 



go 

ohlique Sphere ; their horizon catting 
the parallels of latitude obliquely di- 
vide them into unequal parts, and their 
days atid nights are of unequal length. 

OF THE EARTH AS A MEMBER OF THE PI^AN- 
ETARY FAMILY. 

68- The Earth is one of the Planets. 
It is 05 miUions of miles from the san, 
around which it annually revolves in an 
elliptical orbit or path, i. e. an orbit ap- 
proaching an oval form. 

fi9. The Earth in shape is nearly a 
globe. Its diameter is about 8000 
milest and its circumference of course a 
little more than three times as many^ or 
about Sd,UOO miles. 

The surface of the earth is about SOO 
miUions of square miles. About 50 
millions are land/and the rest water. 

The weight of the earth is estimated 
at over 4000 trillions of tons. 

There are three planets larger, and 
three smaller than the earth. 

70. The earth in common with the 
other planets has three regular motions, 
viz. an aa?/^- motion, an or&if-motion, 
and a ^^r^fem-motion. 

The^r^f produces our succession of 
day and night. 
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The second! pcodnces our ramt^ot 
seasons^ in connexion with the incUna^ 
tion^ or rather dedinaiion of the earth's 
axis from being perpendicular to the 
plane of its orbit« 

The third has.no perceptible influ- 
ence. 

The axis motion of the earth has Jren- 
dered it an oblate 9pheroid in shape> i. e. 
a globe flatted at its poles. . 

As the earth constantly turns on her 
axis from west to east toward the sun ; 
tbe sun always appears rising on some 
parts of the earthy and setting on., other 
parts. 

71* The motion of the earth on^ w 
around its axis is called its rotation. 

Each rotation constitutes a day. 

73. A solar day is the time from one 
noon to the next noon, or irom the in- 
stant when the centre of the sun is over 
a meridian to the moment when he is 
over the same meridian again. 

A solar day varies in length, some- 
times more and sometimes leas than SI* 
hours ; because the orbit of the earth is 
not a perfect circle, and in ^ome parts 
of it she moves faster than in others. 



HfMe ike flon aiifi ciMk do noi always 

ra. The 9iierial day (from the LaL 
9iiu8 a 0tar) is the time fn whick the 
earth turns on its axis from one star to 
the same again, or it is one entire rota- 
tion of the earth on her axis. 

A solar day is necessarily longer 
than a siderial day because the earth is 
constantly moring onwurd in her oribit 

The siderial day is always of the same 
length, viz. aboot 93 hoors 06 minutes. 
If the earth had no motion but its axis 
motion the length of the day would uni- 
formly he SSh. 56m. 4sec. 

The earth must have 366 axis rotations in brder to 
produce dSS'ftolay day t, on Moouatof the direelion of 
her orbit and axis-motions. 

74t. The revolution of a bodyi^ the 
time in which it moves from a point in 
its orbit to the same point again. 

The earth moves from the vernal 
equinoctial point to the same point ag^in 
about SO minutes sooner than it arrives 
precisely under the same star where it 
was obs^ved one year before. 

75. This is called the precession of 
the equiaoxes (from tbaliat. prm before^ 



ftUd e§d» to go^ or raftor TM$mtan as it 
is a slow motion which the eqoiii*cMl 
points have fnuk^ or fSrmn etAi to WMt,: 
contrary to the wder of the aigns.' i 

The preces^on of the ecjuinoxes is thought t4 be 
eati^ed a« follow* ; 

"The equatorial or greatest , diameter of the earth, 
bein^ constantly turned toward the ean, his attraction 
brings about a revoli^on sooner than ^e earth .Aovei 
from a fixed star to the same star again. 

76. The solar or equinoctial year i^ 
about SO minutes shorter than the side- 
rial or .stari-year; and the two points 
where the equator intersects the ecliptic 
move backward or precede their previ- 
ous places about 50'' a year ; a motion 
-which would carry them quite arquod 
the circumference <^the equator in alMMit 
a6,000 years. 

It iolaippoeed that about 2000 years ago, or in the 
time of Hipparchus, the equinoctial Colure passed 
through the middle of the constellation Aries. 

The motion of the eqtiinoctia} points varies the sittt- 
ation of the stars as seen from the earthy or alters their 
longitudes, &c. which renders it necessary to have new 
plates engraven lor the celestisd globe, at least evevy 
half cantuiy. 

Did the earth move around the sun with her axis 
perpendicular to the plane of her orbit (as some sup- 
pose she did originallj) we should have no variety 
of seasons. 

77< The north polar star toward 
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wUebttke axis of the mrtfa potete^ is !t8^ 
Wt from being petpendicnlftr to the 
plane of tbe-ecliptiG. 

The north polar star is a star of the seeottd ma^i- 
tnde, fit rather, two atari so nearlj oba Una nith each 

other as to appear but one to the naked eje. 

It 18 not exactly in the zenith of the north pole, but 
appears to have a small motion around a point which 
would be pierced by ihe axis of the earth, if extended 
infinitely, at the distance of 3 1-3 apparent diameters 
of the son, or nearly two degrees of a great circle. 

The south polar star is at the distance of iboni 
20 2-3 apparent diameters of the sun from the south 
polb point. 

On the equator an observer sees both 
the north and south polar stars nearly 
level with the horizon. 

As he departs from* the equator to- 
ward the north, he loses sight of the 
south polar Star, and the north appears 
to rise above the horizon. 

78. The elevation of the north ^olar 
Star (from the Lat. elem to lift up) is 
always equal to the latitude of the place 
where it is observed. 

At the north pole of ihe earth, the north polar Star 
would appear over a spectator's head, and the Sun 
when north of the equator would a[5pear to more around 
from east to west in a circle all above the horizon and 
pa^kl with it. 

79. The inhabitants near the north 
pole have more light in a year than any 
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other people on tbe earth ; becaase the 
Sun is a week longer in passing through 
the northern signs, than the southern ; 
and hence more than half the year above 
the horizon as seen from the north pole* 
Also the refraction of light, the reflec- 
tion of the Moon's light from snow, and 
the brightness of the Aurora Borealis are 
greater here than in any other part of 
tbe earth. 

ON THE USE OF MAPS. 

80. The degrees of latitude are mark- 
ed on the 9ide borders of the map. 

The degrees of bmgitude are marked 
on the equator, or in the tap and bottom 
borders of the map. 

To find a place by its longitude and 
latitude. — Move the finger from that 
meridian which has no longitude east or 
west^ till you arrive at the given longi- 
tude ; then moving it north or south on 
that meridian according to the latitude 
given^ you will arrive at the place. 

AU places under the same parallel of latitude have 
the same latitude. 

All places on the same meridian have the same longi-* 
tude, and the same hour of the clock for half the 
meridian circle; on the other half of the circle the 
difference of longitude is 180 degrees, and the time 1!^ 
hours earlier, or later.. 

3 
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81. At the poles there is no longitode ; 
for here all the lines of longitade meet. 

To find the Antipodes of a place. — 
Put your finger where the meridian of 
the place intersects the equator, from 
thence coont 18 meridian or 180 degrees, 
and then move north or south as many 
degrees as the given place oppositely. 

To find the ^ntoed of a place. — ^Fol- 
low the meridian of the place as far 
south of the equator as the place is north 
or vie^ versa. 

To find the Peroeci of a place.-^ 
Count on the same parallel 18 merid- 
ians, or 180 degrees east or west and 
you arrive at the Peroeci. 

To find the elevation of the north 
polar star. — Seek the latitude of the 
^place, (the place must be in the north- 
Bm hemisphere) and the degrees of lat* 
itude will be the number of degrees 
at^hich the north polar star appears 
above the horizon. 

To find how much the axis of the 
Earth declines from being perpendicu- 
lar to the plane of its own orbit. — ^Find 
how many degrees from the equator the 
sun is ever vertical, and so many degrees 
the earth's axis declines. 



8S To find the difference of time be- 
tween two places. — Ascertain their dif- 
ference of longitude^and for every 15 de* 
grees of lon^tude allow one hour ; or 
four minutes to everv degree adding 
when east and deducting when west of 
thegiven place. 

Thus^ when it is noon at Boston it is 
4 o'clock and 4S minutes P. M. at Lon- 
don ; because Loudon is 70i degrees 
emt of Boston. 

If the Sun is setting at a place on the 
equator^ 90 degrees east of that place it 
is midnight^ 90 degrees west it is noon^ 
and the Sun is rising at the Antipodes 
of the place. 

The nearer any place is to the equa- 
tor^ the difference between the length of 
its days and nights is proportionably 
less. 

The longest day in the torrid zone is 
never more than 13| hours. 

GRAVITATIVE ATTRACTION 

83. Is a misterious power by which 
all material bodies appear to be affected. 

All bodies attract in regular propor- 
tion according to their respective quant- 
ities of matter and distances from each 
other. 



Bodies at &ii(f the distance from thrir 
centre of gravity attract each other by a 
force ^ur tim^ greater. 

84t. The suD attracts all the planets^ 
and all the planets attract the sun, bat 
his attraction is as much greater than 
theirs as he is heavier than they are. 

A stone thrown up from the earth at. 
tracts the earth toward itself as much Je^s 
than the earth attracts that as the stone 
is smaller or lighter than the earth. 

Saturn is but half as far from the son 
as Uerschel hence^ he is attracted by a 
force four times greater. 

The orbit- velocity of Herschel is pro- 
portioned to the force by which the dun 
attracts him. Herschel moves bat three 
miles in his orbit while Saturn moves 
four. 

The attrition of gravitatiim consti- 
tutes weight in bodies, and leads bodies 
to approach each other. 

By the laws of attractidn the tides, the motioB of the 
planetary bodies, &q. are explained. 

TIDES 

85. Are a successive rise and fall in 
the waters of the ocean. 
The waters from their yeilding nature 



are swelled by tke attm^tkni of the mooa 
and sua. 

At new moon, or wken the attractions 
of the ana and moon are in coincidence 
the tides are increased. 

When the moon ti at fint w last 
quarter, her attraction raises the waters 
wh^re the snn's attraction depresses 
tlietti ; hence the tides are then dimin- 
ished. ' 

86. Aboat new and foil moon we 
liave spring tides, and at first and third 
quarters neap tides. 

In confined seas, and lakes, the tides 
are ineohsiderable. 

The tides are like a great wave mov- 
ing aronnd the earth ooce in about S0 
hcNirs. / 

Bnl the various islands and oonti- 
nenta obstruct their regular notion, and 
render their theory imperfect. 

Were it not for this, when the moon 
was at the meridian of a place it would 
invariably be floidd-tide there, and also 
at the Peroeci, and Antipodes of that 
place at the same timb. ' 

And when the moon a|ipeared in the 
borison <tf a place, that place would aK 
ways have ebb-tide^ or low water. 
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ATMOflPHfiBE. 

iff. The atmosphere is a ioe agitaUs 
floid, eoconipaflaiBg ike eajfth^ and ex- 
. tettding nearly 6% Biles ahove Us 
earface. 

It is attracted ta the earthy and mffves 
idth it It fi^te aad refiractr Ihe 
sun's rays. 

It is ike elemewtef hirds, a«d aniiii* 
mense reservoir of vapours. 

It is susceptible of eompreiMn and 
expufmon, 

88. Heatddppafi(2a^ and cold coiufsiMe^ 
-it. J 

The atmosphere is composed of dif- 
f<N*eiit sorts of air^ and is the me<Kam of 
sound. 

It supports doods which refresh the 
earth with showers^ or embellish the sky 
with a variety ofigbres^ w excite our 
attention by their vived iasbes) aad-ral- 
ling thunder. 

UGBT. 

89: The science bf light is inteiestiag 
and subUme. - 

The rays of light which proceed ffom 
tftfe sun are of seven different coldurs^ 
vrhicbway be separated by ^ fAriisnr'Or 
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piece of glass^ and eadi .ntam its own 
er%liul ooloor. 

90. These seren prinary colean 
ndicfa nay be leea in a raiDbow are 
Violet^ IndigOf Bluef Oreen^ FelloWf 
{hamg0^ and BmA ; aad may be rernem- 
bwed by the word ^^vibgyor^' whicli 
oontaios the initial letter of eaeb €olo«r« 

01. By unequal ttixtores of theae raya 
all our variety of hues ia produced. 

93. White is a BBntore of all the 
seven original colours together^ and bo- 
dies which appear white releet nearly 
all the rays of light that fall on then 
equally^ . 

Coloured bodies^ reflect ohbfly the 
the rays of that colour which diatin* 
gnishes tbeoi^ and absorb or swallow 
up the rest 

.1 9ft* Substaaces wUch appear Uack^ 
aibsoiiv instead of reflecting the rays of 
light that fall on them. 

94i. I'he rays of light move in straight 
lines with a velocity of 900,000 miles in 
a second of time, or Ifi millions of miles 
in a minute. 

9S. But when the rays of light pass 
out of one medium into another of differ- 



eat density they aie bent fitivl a straij^t i 

line. This bending of the rays of tight ,r, 

is called nfraction* 'l^ 

96* By refraction we see the san ^| 

aboat Jive minute9 before he rises, and j^ 

B» long after be ia below the horison. >;? 

97- Twilight is occasioned by rtfrac* • 

tion and reflection ; and were it not for M 

this we shonld have a sudden transition i, 

from midnight darkness to broad day* \\ 

light, which woald be very injurioos to ' \ 

our eyes* ^ • 

The iSnn is the great dispenser of ^' 

light, and the only luminous orb in our |J 

system. 1' 

He is made a lively ftgavB of that on- i 

nipotent Power who in the lieginntng | 

said ^^ Let there be light, and there was ' 
light," and who now enlightens the vast 
universe of Worlda with his ptesetice, 
and cofttiaues << God o^r all 
for ever more." 



END OF PART L 



a^Tke figures refer to the ntanbers under 
which the answers may be found. 

1 . What is Geograpiiy ? 

2. Of what does it treat f Ho w many grand di- 
isioos of land are there ? How many of water ? 

3. From whence is the name of the Atlantic 
>cean derived? the Pacific? the Indian? the 
Vrctic? the Antarctic? 

4. What is a Contineiit ? How many are there ? 

5. What is an Island ? 6. A Peninsula? 
7. Ad Uthmas? 8. A Promontory ? 

9. A Cape? 10. A Shore? 11. A Volcano 9 
12. A Sea or Lake ? 13. A Bay orGuit r 
14. A Harbour or Haven ? 15. A Strait ? 
16. A Channel? 17. A Frith? 18. A River? 
19. A Cataract ? 20. A Vortex ? 

21. An Archipelago ? 

22. How many Zones are there ? 

23. What is the torrid Zone ? How is it 
bounded? 24. How is the North temperate 
Zone bounded ? 

25. How the South temperate ? 

26. How is the North frigid Zone bounded ? 

27. How the South frigid ? 

28. What is a Terrestrial Globe ? 

29. What is a Map ? 

30. What is an Hemisphere ? What is the 
diameter of a globe or circle ? What is the 
radios of a circle ? 

31. How is the superficial content of a globe 
found ? How the solid content ? 

32. What is the axis of the earth ? What are 
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the ends of this axis called? Toward what ^^ 
does the north end point? What part of a ^^^ 
map is north ? j ^ 

34. When are the days and nights of equal .\,^ 
length over all the earth ? To what part of the ^■ 
earth are the days and nights 12 hoars la length ■ » 
all the year ? ^^ 

35. How many climates are there between the ^ 
eqnator and pole ? In what climate is Londoo ? 

3B. What is the Arctic Cir-le ? 

39. What is the Antarctic Circle ? 

40. What is a great Circle? What is the 
Equator? 

41. What is the tropic of Cancer? 

42. What is the tropic of Capricorn ? 

43. What is a Meridian ? 

45. Which Meridian is called the equinoctial 
Colore ? 

46. Which is called the solstitial Colure ? 

47. What is the ecliptic ? 

48. What is the real horizon ? What is the 
Apparent horizon ? 

49. What is Longitude ? 50. What is Latitude ? 

51. What is a degree ? 

52. What is the plane of a circle ? 

53. What are the cardinal points ? What are 
the cardinal points of the ecliptic ? 

54. When does the sun rise in the east point ! 

55. What is the altitude of the sun oraheav- 
lybody? 

56. What is the declination of a body ? 

57. What is the Zenith ? What star is in the 
Zenith of the north pole ? 

58. What is the Nadir? 
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d>9. Wlio are the Antoeci of a place ? 

eo. Whoare the Peroeci? 

6 1 — ^2. Whe are called Amphiscii, and Ascii ? 
tni«n 18 the shadow of a perpendicular object 
ist^ equal to its height ? 

63. Who are called Periscii T 

64. 'Who are the Aatipodes of a place ? 
66. What inhabitants of the earth have a 

^^ht sphere ? 

^7. Who have an oblique sphere ? 

68. How far is the earth from the snn ? How 
of%en does she moTe round him 7 What is the 
rorm of her orbit ? 

69. What is the shape of the earth ? What ia 
luer diameter ? What her circumference ? How 

maoy square miles is the surface of the earth ? 

70. What does the axis motion of the earth 
^ produce? What her orbit motion ? 

7«. What is a solar day ? 

73. What is a siderial day ? Which is longest ? 
How many rotations has the earth in a year? 

74. What is the revolution of a body ? 

75. What is the precession of the equinoxes ? . 

76. Which is longest the solar or siderial 
year? 78. To what is the elevation of the 
polar star equal ? 

79. Have the inhabitants of the north frigid 
Zone more or less light in a year than other 
people ? 

80. On what part of a map are the degrees 

I J af latitude marked ? Where are the degrees of 

1 longitude marked ? 

W 81. What is the longitude of the poles? 

82. How is the difference of time between 
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two places found ? When it w noon at Bostoa 
what oViock is it at London ? How long is, the 
longest day in the torrid zone ? 

83. What is gray itative attraction? 

84. How much greater is the attraction of 
the sun upon the planets than theirs upon him ? 
Which is attracted most powerfully by the sun, 
Saturn, or Herschel ? Whiich of these two 
planets mo?es fastest ? 

85. What are tides ? 

86. When do we have spring tides ? When 
neap tides ? 

87. What is the atmosphere? How high 
.above the surface of the' earth does it extend? 

Is it attracted to the earth ? 

88. What expands the atmosphere 7 What / 
condenses it ? ^ 

89. Of how many colours arc the rays of m 
light? How may these colours be separated ? 1 
How many colours are seen in a rainbow? ^ 
What are the seven primary colours called ? 

90. How may their names be remembered? 

91. How is all our variety of hues produced? 

92. Why do some substances appear white ? 

93. Why do others appear black ? 

94. How fast do the rays of light move ? 

95. When are the rays of light bent? 

96. How long do we see the sun after he is 
below the horizon ? 

97. What occasions twilight ? I 

I 
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